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PROBLEM TO BE SOLVED: To provide a voltage stable with 
age by correcting unevenness in contained water distribution. 
SOLUTION: This fuel cell is provided with a solid polymer 
electrolyte membrane 3, an anode catalyst layer 2a and a 
cathode catalyst layer 2b placed on the both sides of the solid 
polymer electrolyte membrane 3, and an anode gas diffusion 
layer la and a cathode gas diffusion layer lb individually placed 
on surfaces opposite to surfaces on which the catalyst layers 
2a, 2b are in contact with the solid polymer electrolyte 
membrane 3. The average porous diameter of at least one 
porous layer forming the anode gas diffusion layer 1 a is smaller 
than the average porous diameter of a porous layer forming the 
cathode gas diffusion layer 1 b. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The solid-state polyelectrolyte film, and the anode catalyst bed and cathode catalyst bed arranged 
to both sides of this solid-state polyelectrolyte film, In the polymer electrolyte fuel cell equipped with the 
anode gas diffusion layer and cathode gaseous diffusion layer which are arranged in the field of objection of 
the field which touches said solid-state polyelectrolyte film of these catalyst beds, respectively, and are 
formed by the porous layer The average pore diameter of at least one porous layer which forms said anode 
gas diffusion layer is a polymer electrolyte fuel cell characterized by being smaller than the average pore 
diameter of the porous layer which forms said cathode gaseous diffusion layer. 

[Claim 2] The average pore diameter of the part located in the reactant-gas downstream of said gaseous- 
diffusion layer in the polymer electrolyte fuel cell equipped with the gaseous-diffusion layer of the couple 
which is arranged in the solid-state polyelectrolyte film, the catalyst bed of the couple arranged to both sides 
of this solid-state polyelectrolyte film, and the field of objection of the field which touches said solid-state 
polyelectrolyte film of these catalyst beds, and is formed by the porous layer is the polymer electrolyte fuel 
cell characterized by to be larger than the average pore diameter of the part located in the reactant-gas 
upstream section. 

[Claim 3] The solid-state polyelectrolyte film and the catalyst bed of the couple arranged to both sides of 
this solid-state polyelectrolyte film, The cell which has the gaseous diffusion layer of the couple which is 
arranged in the field of objection of the field which touches said solid-state polyelectrolyte film, and is 
formed by the porous layer In the polymer electrolyte fuel cell constituted as a layered product which 
carried out two or more laminatings through the gas impermeable separator which has a reactant gas supply 
function The average pore diameter of the porous layer which forms the gaseous diffusion layer of at least 1 
eel located in the edge of said layered product is a polymer electrolyte fuel cell characterized by being larger 
than the average pore diameter of the porous layer which forms the gaseous diffusion layer of the eel of the 
center section of said layered product. 

[Claim 4] The polymer electrolyte fuel cell according to claim 1 to 3 characterized by 90% or more of the 
pore of the porous layer which touches a catalyst bed consisting of pore diameters of 10 micrometers or less. 

[Claim 5] The polymer electrolyte fuel cell according to claim 1 to 4 characterized by making the porosity 
of the porous layer which touches a catalyst bed 70% or more. 

[Claim 6] An anode catalyst bed and a cathode catalyst bed are joined to both sides of the solid-state 
polyelectrolyte film. In the manufacture approach of the polymer electrolyte fuel cell which joins the anode 
gas diffusion layer and cathode gaseous diffusion layer which are formed in the field of objection of the 
field which touches said solid-state polyelectrolyte film of these catalyst beds by the porous layer, 
respectively After said anode gas diffusion layer applies the ink which becomes a carbon porous body fi-om 
a carbon particle and a fluorocarbon-resin-dispersion object at least so that a spreading side may touch a 
catalyst bed, While heat-treating and forming above the glass transition temperature of a fluororesin, said 
cathode gaseous diffusion layer The manufacture approach of the polymer electrolyte fuel cell characterized 
by heat-treating and forming them above the glass transition temperature of a fluororesin after applying the 
fine particles which turn into a carbon porous body fi-om a carbon particle and a fluororesin particle at least 
so that a spreading side may touch a catalyst bed. 

[Claim 7] The manufacture approach of the polymer electrolyte fuel cell according to claim 6 characterized 
by making the weight rate of fluororesin solid content 65% or less to the sum total weight of a carbon 
particle and fluororesin solid content. 

[Claim 8] In the manufacture approach of the polymer electrolyte fuel cell which joins the catalyst bed of a 
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couple to both sides of the solid-state polyelectrolyte film, and joins the gaseous diffusion layer of the 
couple formed in the field of objection of the field which touches said solid-state polyelectrolyte film of 
these catalyst beds by the porous layer Into the part located in the reactant gas upstream section of said 
gaseous diffusion layer After applying the ink which becomes a carbon porous body fi-om a carbon particle 
and a fluorocarbon-resin-dispersion object at least so that a spreading side may touch a catalyst bed, While 
heat-treating and forming above the glass transition temperature of a fluororesin, into the part located in a 
reactant gas downstream The manufacture approach of the polymer electrolyte fuel cell characterized by 
heat-treating and forming them above the glass transition temperature of a fluororesin after applying the fine 
particles which turn into a carbon porous body firom a carbon particle and a fluororesin at least so that a 
spreading side may touch a catalyst bed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polymer electrolyte fuel cell which optimized the pore 

diameter of a gaseous diffusion layer, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Generally, a fuel cell is equipment which carries out direct conversion of the 
chemical energy which the above-mentioned fuel has to electrical energy by making fuels, such as 
hydrogen, and oxidizers, such as air, react electrochemically. Moreover, a fuel cell is classified into a thing 
various type according to the difference in an electrolyte etc., and the polymer electrolyte fuel cell which 
used the solid-state polyelectrolyte film for the electrolyte as one is known. 

[0003] Drawing 13 is the sectional view showing the configuration of the conventional polymer electrolyte 
fuel cell. As shown in drawing 1 3 , the conventional polymer electrolyte fuel cell possesses the separator 5 
of gas impermeability which has a slot for supplying reactant gas to each of the cell 4 which made the solid- 
state polyelectrolyte film 3 which has ion conductivity and gas isolation pinch, anode gas diffusion layer la 
which is an electrode, and cathode gaseous diffusion layer lb through catalyst bed 2a set to anode gas 
diffusion layer la and cathode gaseous diffusion layer lb from Pt etc., respectively, and 2b, and is 
constituted. 

[0004] And if fuels, such as hydrogen, are supplied to anode gas diffusion layer la and oxidizers, such as 
air, are supplied to cathode gaseous diffusion layer lb, respectively, electromotive force will arise in a cell 4 
according to electrochemical reaction. The electromotive force of this cell 4 is used as a cell stack which 
usually carried out the laminating of two or more cells 4 to about IV at most since it was low. Since this 
electrochemical reaction is exothermic reaction, in order to remove surplus heat, the cooling plate 7 which 
circulates a refrigerant every cell layered product 6 which carried out two or more laminatings of the cell 4 
through the separator 5 is inserted. 

[0005] Moreover, since the gas leak to the outside of a system has the danger of explosion by combustible 
gas, such as decline in the rate of gas utilization, and hydrogen, the gas seal of between the solid-state 
polyelectrolyte film 3 and a separator 5 is carried out through the sealing compound 8. 
[0006] The perfluoro sulfonic-acid film which is for example, fluorine system ion exchange membrane is 
used for the solid-state polyelectrolyte film 3, and these solid-state polyelectrolyte film 3 functions on it as 
an electrolyte by having and carrying out the water of the exchange group of a hydrogen ion into a molecule. 
However, if there is little moisture content of a cell, since the ion conductivity of the solid-state 
polyelectrolyte film 3 will get worse and the function as an electrolyte will fall remarkably, the cell engine 
performance falls. On the other hand, if the moisture content of a cell becomes superfluous at reverse, since 
water will condense in the cell reaction section and supply of the gas to the cell reaction section will be 
checked, the cell engine performance falls similarly. 

[0007] By the way, in cathode gaseous diffusion layer lb, since water is generated in connection with 
electrode reaction, there is much moisture content and the relative humidity of reactant gas is also higher 
than anode gas diffusion layer la. Moreover, since a part of water generated by cathode gaseous diffusion 
layer lb moves also to anode gas diffusion layer la and these moisture is carried out in part by reactant gas, 
the direction of the lower stream of a river of reactant gas has high relative hvmiidity as compared with the 
upstream. 

[0008] That is, distribution has arisen in the relative humidity of reactant gas on anode gas diffusion layer 
la, cathode gaseous diffusion layer lb, or the upstream and the lower stream of a river of reactant gas. Thus, 
with the field interior division cloth of the relative humidity of the reactant gas produced in the cell flat 
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surface, field interior division cloth is generated in the moisture content of the electrode reaction sections, 
such as a catalyst bed and an electrolyte membrane, [ in a cell flat surface ]. 

[0009] Consequently, since reaction surface area falls with lowering of an electrolyte function in a part with 
little moisture content while gaseous diffusion nature gets worse by condensation of water in a part with 
superfluous moisture content, ununiformity-ization within a field of current density arises and the cell 
engine performance falls. 

[0010] Therefore, in order to prevent cell performance degradation, it is necessary to make it distribution of 
the relative humidity in the upstream and the lower stream of a river of reactant gas not cause the field 
interior division cloth of the moisture content of a catalyst bed or an electrolyte membrane. What gave work 
as shock absorbing material which does not make tiie moisture content of the catalyst bed to which electrode 
reaction is performed according to distribution of the relative humidity of reactant gas, or an electrolyte 
membrane produce distribution by preparing a layer with many rates of pore with a pore diameter smaller 
than a carbon porous body in the field which touches the catalyst bed of the carbon porous body with the 
large pore diameter usually used for the gaseous diffusion layer as the example is thought out. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the conventional example mentioned above, if the 
long duration generation of electrical energy is performed, distribution will also produce the electrode 
reaction section in the moisture content within a cell side gradually with the field interior division cloth of 
the difference in the relative humidity of anode gas diffusion layer 1 a and cathode gaseous diffusion layer 
lb, or the relative humidity of the reactant gas resulting from the difference in the relative humidity in the 
upstream and the lower stream of a river of reactant gas. Since lowering of the reaction area accompanying 
the electrolyte performance degradation by lowering and desiccation of the gaseous diffusion nature by 
condensation of water arises and ununiformity-ization of current density occurs with the cell side interior 
division cloth of the moisture content in this electrode reaction section, the technical problem that cell 
voltage falls occurs. 

[0012] Cell temperature is lower than the eel located in a center section on the other hand since heat release 
has more eels located in an edge at a fuel cell stack, and relative humidity is high. Therefore, the eel located 
in an edge also has the technical problem that cell voltage is lower than the eel of a center section, by 
lowering of the gaseous diffusion function by condensation of water. 

[0013] Then, it is in offering the highly efficient polymer electrolyte fuel cell with which the electrical 
potential difference stabilized with time is obtained, and its manufacture approach by having made this 
invention in consideration of the above-mentioned situation, being optimizing the pore diameter of the 
gaseous diffusion layer for polymer electrolyte fuel cells, and producing it according to distribution of the 
relative humidity of the reactant gas which had become a technical problem conventionally, and correcting 
ununiformity-ization of the moisture content distribution of the cell reaction section produced with time. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, then, a polymer 
electrolyte fuel cell according to claim 1 The solid-state polyelectrolyte film, and the anode catalyst bed and 
cathode catalyst bed arranged to both sides of this solid-state polyelectrolyte film. In the polymer electrolyte 
fuel cell equipped with the anode gas diffusion layer and cathode gaseous diffusion layer which are arranged 
in the field of objection of the field which touches said solid-state polyelectrolyte film of these catalyst beds, 
respectively, and are formed by the porous layer The average pore diameter of at least one porous layer 
which forms said anode gas diffusion layer is characterized by being smaller than the average pore diameter 
of the porous layer which forms said cathode gaseous diffusion layer. 

[0015] Since the amount of the moisture which the amount of the moisture relatively discharged with 
reactant gas through a gaseous diffusion layer from the electrode reaction section of an anode with little 
moisture content decreases, and is relatively discharged with reactant gas through a gaseous diffusion layer 
by the configuration of a polymer electrolyte fuel cell according to claim 1 from the electrode reaction 
section of a cathode with much moisture content increases, the field interior division cloth of the moisture 
content of the electrode reaction section is controlled. 

[0016] The catalyst bed of the couple which has arranged the polymer electrolyte fuel cell according to 
claim 2 to both sides of the solid-state polyelectrolyte film and this solid-state polyelectrolyte film. In the 
polymer electrolyte fuel cell equipped with the gaseous diffusion layer of the couple which is arranged in 
the field of objection of the field which touches said solid-state polyelectrolyte film of these catalyst beds, 
and is formed by the porous layer The average pore diameter of the part located in the reactant gas 
downstream of said gaseous diffusion layer is characterized by being larger than the average pore diameter 
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of the part located in the reactant gas upstream section. 

[0017] Since the amount of the moisture which the amount of the moisture relatively discharged with 
reactant gas through a gaseous diffusion layer from the electrode reaction section in the reactant gas 
upstream section with little moisture content decreases, and is relatively discharged with reactant gas 
through a gaseous diffusion layer by the configuration of a polymer electrolyte fuel cell according to claim 2 
from the electrode reaction section by the reactant gas downstream with much moisture content increases, 
the field interior division cloth of the moisture content of the electrode reaction section is controlled. 
[0018] The catalyst bed of the couple which has arranged the polymer electrolyte fuel cell according to 
claim 3 to both sides of the solid-state polyelectrolyte film and this solid-state polyelectrolyte film, The cell 
which has the gaseous diffusion layer of the couple which is arranged in the field of objection of the field 
which touches said solid-state polyelectrolyte film, and is formed by the porous layer In the polymer 
electrolyte fiiel cell constituted as a layered product which carried out two or more laminatings through the 
gas impermeable separator which has a reactant gas supply fimction The average pore diameter of the 
porous layer which forms the gaseous diffusion layer of at least 1 eel located in the edge of said layered 
product is characterized by being larger than the average pore diameter of the porous layer which forms the 
gaseous diffusion layer of the eel of the center section of said layered product. 

[0019] In the eel of a layered product edge, by heat dissipation, compared with the eel located in a center 
section, temperature is low, and relative humidity becomes high. Therefore, in the eel of an edge, gaseous 
diffusion nature falls by condensation of water. By the configuration of a polymer electrolyte fuel cell 
according to claim 3, in the eel of a layered product edge, since the amount of the moisture discharged with 
reactant gas through a gaseous diffusion layer from the electrode reaction section increases, gaseous 
diffusion nature improves. 

[0020] A polymer electrolyte fuel cell according to claim 4 is characterized by 90% or more of the pore of 
the porous layer which touches a catalyst bed according to claim 1 to 3 consisting of pore diameters of 10 
micrometers or less. 

[0021] Since the movement magnitude of moisture decreases between reactant gas and the electrode 
reaction section, by the configuration of a polymer electrolyte fuel cell according to claim 4 in the field 
where the relative humidity of reactant gas is low Since the amount of the moisture discharged with reactant 
gas through a gaseous diffusion layer from the electrode reaction section decreases and the amount of the 
moisture supplied to the electrode reaction section decreases in the field where the relative humidity of 
reactant gas is high, the field interior division cloth of the moisture content of the electrode reaction section 
produced with the field interior division cloth of the relative humidity of reactant gas is eased. 
[0022] A polymer electrolyte fuel cell according to claim 5 is characterized by making the porosity of the 
porous layer which touches a catalyst bed according to claim 1 to 4 70% or more. 

[0023] According to the polymer electrolyte fuel cell according to claim 5, lowering of the gaseous diffusion 
function of a gaseous diffusion layer can be prevented. 

[0024] The manufacture approach of a polymer electrolyte fuel cell according to claim 6 An anode catalyst 
bed and a cathode catalyst bed are joined to both sides of the solid-state polyelectrolyte film. In the 
manufacture approach of the polymer electrolyte fuel cell which joins the anode gas diffusion layer and 
cathode gaseous diffusion layer which are formed in the field of objection of the field which touches said 
solid-state polyelectrolyte film of these catalyst beds by the porous layer, respectively After said anode gas 
diffusion layer applies the ink which becomes a carbon porous body from a carbon particle and a 
fluorocarbon-resin-dispersion object at least so that a spreading side may touch a catalyst bed. While heat- 
treating and forming above the glass transition temperature of a fluororesin, said cathode gaseous diffusion 
layer It is characterized by heat-treating and forming them above the glass transition temperature of a 
fluororesin, after applying the fine particles which tum into a carbon porous body from a carbon particle and 
a fluororesin particle at least so that a spreading side may touch a catalyst bed. 

[0025] According to the manufacture approach of a polymer electrolyte fuel cell according to claim 6, an 
average pore diameter becomes small rather than the porous layer to which the porous layer which touches a 
catalyst bed among anode gas diffusion layers touches a catalyst bed among cathode diffusion layers. 
[0026] The manufacture approach of a polymer electrolyte fuel cell according to claim 7 is characterized by 
making the weight rate of fluororesin solid content according to claim 6 65% or less to the sum total weight 
of a carbon particle and fluororesin solid content. 

[0027] According to the manufacture approach of a polymer electrolyte fuel cell according to claim 7, the 
porosity of a gaseous diffusion layer becomes 70% or more. 

[0028] The manufacture approach of a polymer electrolyte fuel cell according to claim 8 In the manufacture 
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approach of the polymer electrolyte fuel cell which joins the catalyst bed of a couple to both sides of the 
solid-state polyelectrolyte film, and joins the gaseous diffusion layer of the couple formed in the field of 
objection of the field which touches said solid-state polyelectrolyte film of these catalyst beds by the porous 
layer Into the part located in the reactant gas upstream section of said gaseous diffusion layer After applying 
the ink which becomes a carbon porous body from a carbon particle and a fluorocarbon-resin-dispersion 
object at least so that a spreading side may touch a catalyst bed, While heat-treating and forming above the 
glass transition temperature of a fluororesin, into the part located in a reactant gas downstream It is 
characterized by heat-treating and forming them above the glass transition temperature of a fluororesin, after 
applying the fine particles which turn into a carbon porous body from a carbon particle and a fluororesin at 
least so that a spreading side may touch a catalyst bed. 

[0029] According to the manufacture approach of a polymer electrolyte fiiel cell according to claim 8, an 
average pore diameter becomes large rather than the part to which the part located in the reactant gas 
downstream of the porous layer which touches a catalyst bed among gaseous diffiision layers is located in 
the reactant gas upstream section. 
[0030] 

[Embodiment of the Invention] Hereafter, the operation gestalt of tiiis invention is concretely explained with 
reference to a drawing. In addition, it explains using the sign same into a corresponding part identically to 
the conventional configuration as drawing 13 . 

[0031] [1st operation gestalt] drawing 1 is the sectional view showing the 1st operation gestalt of the 
poljoner electrolyte fiiel cell concerning this invention. 

[0032] As shown in drawing 1 , the cell 4 consists of anode gas diffusion layer la and cathode gaseous 
diffiision layer lb which a polymer electrolyte fiiel cell is arranged in the field of objection of the field 
which touches the solid-state polyelectrolyte film 3 of the solid-state polyelectrolyte film 3, anode catalyst 
bed 2a and cathode catalyst bed 2b which have been arranged to both sides of this solid-state polyelectrolyte 
film 3, and these catalyst bed 2a and 2b, respectively, and are formed by the porous layer. In addition, since 
other configurations of the polymer electrolyte fiiel cell of this operation gestalt are the same as that of 
drawing 13 , the explanation is omitted. 

[0033] Anode gas diffusion layer la consists of two-layer porous layers of carbon paper Ic (270 
micrometers in thickness), and Id of carbon layers. After Id of this anode carbon layer applied the ink 
which mixed a carbon particle (VulcanXC-72R), polytetrafluoroethylene dispersion (dispersing element) 
(TFE30), a surface active agent, and pure water on carbon paper Ic using the screen printer, it formed by 
performing heat treatment for 15 minutes at 350 degrees C. 

[0034] On the other hand, cathode gaseous diffiision layer lb consists of two-layer porous layers of carbon 
paper Ic and cathode carbon layer le. This cathode carbon layer le formed by performing heat treatment for 
15 minutes at 350 degrees C, after applying the fine particles which mixed a carbon particle (VulcanXC- 
72R) and polytetrafluoroethylene powder (TFE60) on carbon paper Ic. 

[0035] Drawing 2 shows pore diameter distribution of Id of anode carbon layers and cathode carbon layer 
le when making the content of polytetrafluoroethylene into 35%. Although the cathode carbon layer le has 
a pore diameter larger than Id of anode carbon layers, there are many rates, and the average pore diameter is 
large. Here, 90% or more consists of pores 10 micrometers or less, and, as for each of Id of anode carbon 
layers, and cathode carbon layer le, that from which porosity becomes about 80% was obtained. 
[0036] Next, anode catalyst bed 2a was formed on Id of anode carbon layers, and cathode catalyst bed 2b 
was formed on cathode carbon layer le, respectively, and the solid-state polyelectrolyte film 3 was made to 
pinch, it joined, and the cell 4 was created as mentioned above. 

[0037] Thus, in the polymer electrolyte fiiel cell of this operation gestalt, the average pore diameter of at 
least one porous layer which forms anode gas diffiision layer la is made smaller than the average pore 
diameter of the porous layer which forms cathode gaseous diffusion layer lb. 

[0038] as mentioned above, by the manufacture approach of the polymer electrolyte fiiel cell of this 
operation gestalt After anode gas diffiision layer la applies the ink which becomes a carbon porous body 
from a carbon particle and a fluorocarbon-resin-dispersion object at least so that a spreading side may touch 
a catalyst bed, While heat-treating and forming above the glass transition temperature of a fluororesin, 
cathode gaseous diffiision layer lb After applying the fine particles which turn into a carbon porous body 
from a carbon particle and a fluororesin particle at least so that a spreading side may touch a catalyst bed, 
they are heat-treated and formed above the glass transition temperature of a fluororesin. 
[0039] Next, an operation and effectiveness of this operation gestalt are explained. 

[0040] In the polymer electrolyte fiiel cell of this operation gestalt, since the average pore diameter of Id of 
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anode carbon layers is small compared with the average pore diameter of cathode carbon layer le The 
amount of the moisture discharged with reactant gas through a gaseous diffusion layer from the electrode 
reaction section of an anode with little moisture content decreases. Since the amount of the moisture 
relatively discharged with reactant gas through a gaseous diffusion layer from the electrode reaction section 
of a cathode with much moisture content increases, the field interior division cloth of the moisture content of 
the electrode reaction section is eased. 

[0041] About the polymer electrolyte fiiel cell of this operation gestalt, the generation-of-electrical-energy 
trial was performed at the operating temperature of 80 degrees C, operating pressure 0. 1 MPa, current 
density 400 mA/cm<SUP>2, the anode humidification temperature of 70 degrees C, the cathode 
humidification temperature of 70 degrees C, 70% of rates of hydrogen gas utilization, and 40% of air gas 
utilization factors. Here, in order to compare with the cell of this operation gestalt, the cell which changed 
only the specification of a carbon layer was created and the generation-of-electrical-energy trial was 
performed on the same conditions. It is shown as examples 1 and 2 of a comparison below. 
[0042] The cell of the example 1 of a comparison is a cell using the thing of the specification same as an 
anode carbon layer and a cathode carbon layer as the cathode carbon layer in this operation gestalt. That is, 
the cell of the example 1 of a comparison is a cell by which it was made for pore diameter distribution of an 
anode and a cathode to become equal. 

[0043] The cell of the example 2 of a comparison is a cell using the thing of the same specification as the 
anode carbon layer of this operation gestalt as an anode carbon layer, respectively as the cathode carbon 
layer of this operation gestalt, and the thing of the same specification and a cathode carbon layer. That is, the 
cell of the example 2 of a comparison is a cell by which it was made for the direction of an anode carbon 
layer to become larger than the average pore diameter of a cathode carbon layer. 
[0044] Drawing 3 shows aging of a eel electrical potential difference. It turns out that the cell of this 
operation gestalt excels the cell of the examples 1 and 2 of a comparison in the property of an electrical 
potential difference with the passage of time so that clearly from this drawing. 
[0045] According to the polymer electrolyte fuel cell of this operation gestalt, thus, the average pore 
diameter of at least one porous layer which forms anode gas diffusion layer 1 a By having made it smaller 
than the average pore diameter of the porous layer which forms cathode gaseous diffusion layer lb The 
amount of the moisture relatively discharged with reactant gas through a gaseous diffusion layer from the 
electrode reaction section of an anode with little moisture content decreases, and the amount of the moisture 
relatively discharged with reactant gas through a gaseous diffusion layer from the electrode reaction section 
of a cathode with much moisture content increases. 

[0046] Therefore, since the cell side interior division cloth of the moisture content of the electrode reaction 
section produced with time is eased, ununiformity-ization of the current density produced by lowering of the 
reaction area accompanying lowering of the diffusibility by condensation of the water locally generated in 
the cell reaction section and the electrolyte performance degradation by desiccation can be prevented, and 
the stability of cell voltage with the passage of time improves. 

[0047] Moreover, according to the manufacture approach of the polymer electrolyte fuel cell of this 
operation gestalt, an average pore diameter becomes small rather than the porous layer to which the porous 
layer which touches a catalyst bed among anode gas diffusion layer la touches a catalyst bed among catiiode 
gaseous diffusion layer lb. 

[0048] The 2nd operation gestalt of the [2nd operation gestalt] is the same as that of the configuration of the 
polymer electrolyte fuel cell of said 1st operation gestalt, and 90% or more of the pore of Id of anode 
carbon layers and cathode carbon layer le consists of pores 10 micrometers or less. That is, 90% or more of 
the pore of the porous layer which touches a catalyst bed consists of pore diameters of 10 micrometers or 
less. 

[0049] Next, an operation and effectiveness of this operation gestalt are explained. 

[0050] About the cell of this operation gestalt, the generation-of-electrical-energy trial was performed at the 
operating temperature of 80 degrees C, operating pressure 0.1 MPa, current density 400 mA/cm2, the anode 
humidification temperature of 70 degrees C, the cathode humidification temperature of 70 degrees C, 70% 
of rates of hydrogen gas utilization, and 40% of air gas utilization factors. Here, in order to compare with the 
cell of this operation gestalt, the cell which changed only the specification of a carbon layer was created and 
the generation-of-electrical-energy trial was performed on the same conditions. It is shown as an example of 
a comparison below. 

[005 1 ] What changed systematically the particle diameter of the carbon powder used as a cell of the 
example of a comparison in case a cathode carbon layer is formed was created. All specifications other than 
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a cathode carbon layer were unified. The rate that pore lOmicro or less occupies by making the particle 
diameter of carbon powder increase was able to obtain the carbon layer which fell gradually. 
[0052] The relation between the rate that pore 10 micrometers or less occupies to drawing 4 , and the 
amount of lowering of the eel electrical potential difference of 1000 hours after is shown. The fuel cell of 
this operation gestalt is understood that a property with the passage of time is better than the cell of the 
example of a comparison so that clearly from this drawing. 

[0053] According to this operation gestalt, thus, Id of anode carbon layers and cathode carbon layer le 
Since 90% or more constituted all from pore 1 0 micrometers or less, in the field where the relative humidity 
of reactant gas is low Since the amount of the moisture discharged with reactant gas through a gaseous 
diffusion layer from the electrode reaction section decreases and the amount of the moisture supplied to the 
electrode reaction section decreases in the field where the relative humidity of reactant gas is high, the field 
interior division cloth of the moisture content of the electrode reaction section produced with the field 
interior division cloth of the relative humidity of reactant gas is eased. 

[0054] Therefore, ununiformity-ization of the current density produced by lowering of the reaction area 
accompanying lowering of the diffusibility by condensation of the water locally generated in the cell 
reaction section and the electrolyte performance degradation by desiccation can be prevented, and the 
stability of cell voltage with the passage of time improves. 

[0055] The 3rd operation gestalt of the [3rd operation gestalt] is the same configuration as the polymer 
electrolyte fuel cell of said 1st operation gestalt, and the porosity of a gaseous diffusion layer is 70% or 
more. That is, the porosity of Id of anode carbon layers and cathode carbon layer le is made into 70% or 
more. 

[0056] Although the rate of the polytetrafluoroethylene (PTFE) which the carbon layer in the 1st operation 
gestalt is made to contain was made into 35% to sum total weight with carbon, as shown in drawing 5 , at 
65% or less, the carbon layer from which porosity becomes 70% or more like the 1st operation gestalt is 
obtained. 

[0057] Next, an operation and effectiveness of this operation gestalt are explained. 

[0058] By making the porosity of Id of anode carbon layers, and cathode carbon layer le 70% or more, 

lowering of the gaseous diffusion function of a gaseous diffusion layer can be prevented. 

[0059] About the cell of this operation gestalt, the generation-of-electrical-energy trial was performed at the 

operating temperature of 80 degrees C, operating pressure 0.1 MPa, current density 400 mA/cm2, the anode 

humidification temperature of 70 degrees C, the cathode humidification temperature of 70 degrees C, 70% 

of rates of hydrogen gas utilization, and 40% of air gas utilization factors. Here, in order to compare with the 

cell of this operation gestalt, the cell which changed only the specification of a carbon layer was created and 

the generation-of-electrical-energy trial was performed on the same conditions. It is shown as an example of 

a comparison below. 

[0060] The cell on which porosity was reduced from 70% was created by making 70% the content of the 
polytetrafluoroethylene contained in a cathode carbon layer as a cell of the example of a comparison. Here, 
all of the specification of cells other than a cathode carbon layer were unified. 

[0061] The relation between porosity and a eel electrical potential difference is shown in drawing 6 . As 
compared with the cell of the example of a comparison by which porosity is less than 70% by the cell of this 
operation gestalt, a eel electrical potential difference is high so that clearly from this drawing. 
[0062] Thus, according to this operation gestalt, since the gaseous diffusion function of a gaseous diffusion 
layer can be prevented, a eel property improves. 

[0063] The sectional view and drawing 8 which show the 4th operation gestalt of the polymer electrolyte 
fuel cell which [4th operation gestalt] drawing 7 requires for this invention are the perspective view showing 
the gaseous difftision layer which constitutes the polymer electrolyte fuel cell by the 4th operation gestalt. In 
addition, the arrow head in drawing expresses the flow direction of reactant gas. 

[0064] As shown in drawing 7 , anode gas diffusion layer la and cathode gaseous diffusion layer lb consist 
of two-layer porous layers of carbon paper Ic (270 micrometers in thickness), and If of carbon layers. 
[0065] If of this carbon layer is constituted from Ih of carbon layers with a large average pore diameter by 
the relative target which formed in the field of the one half of the reactant gas upstream as shown in drawing 
8 and which formed in the field of Ig of carbon layers with a small average pore diameter, and the one half 
of the reactant gas downstream relatively. While 1 g of carbon layers with a small average pore diameter is 
formed by the same specification as Id of anode carbon layers of said 1st operation gestalt, Ih of porous 
layers with a large average pore diameter is formed by the same specification as cathode carbon layer le of 
said 1st operation gestalt. 
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[0066] Thus, with this operation gestalt, the average pore diameter of the part located in the reactant gas 
downstream of a gaseous diffusion layer is made larger than the average pore diameter of the part located in 
the reactant gas upstream section. 

[0067] moreover, by the manufacture approach of the polymer electrolyte fuel cell of this operation gestalt 
To the field of objection of the field which joins catalyst bed 2a of a couple, and 2b to both sides of the 
solid-state polyelectrolyte film 3, and touches these catalyst bed 2a and the solid-state polyelectrolyte film 3 
of 2b In the manufacture approach of the polymer electrolyte fuel cell which joins the gaseous diffiision 
layers la and lb of the couple formed by the porous layer, into the part located in the reactant gas upstream 
section of the gaseous diffusion layers la and lb After applying the ink which becomes a carbon porous 
body from a carbon particle and a fluorocarbon-resin-dispersion object at least so that a spreading side may 
touch a catalyst bed. While heat-treating and forming above the glass transition temperature of a fluororesin, 
into the part located in a reactant gas downstream After applying the fine particles which turn into a carbon 
porous body from a carbon particle and a fluororesin at least so that a spreading side may touch a catalyst 
bed, it has heat-treated and formed above the glass transition temperature of a fluororesin. 
[0068] Next, an operation and effectiveness of this operation gestalt are explained. 

[0069] In the polymer electrolyte fuel cell of this operation gestalt, since the reactant gas upstream section is 
relatively small, the pore diameter of the carbon layer which touches a catalyst bed as compared with a 
downstream The amount of the moisture discharged with reactant gas through a gaseous diffusion layer 
from the electrode reaction section relatively located in the reactant gas upstream section with low relative 
humidity decreases. Since the amount of the moisture discharged with reactant gas through a gaseous 
diffusion layer increases from the electrode reaction section relatively located in a reactant gas downstream 
with high relative humidity, the field interior division cloth of the moisture content of the electrode reaction 
section is controlled. 

[0070] About the fuel cell of this operation gestalt, the generation-of-electrical-energy trial was performed at 
the operating temperature of 80 degrees C, operating pressure 0.1 MPa, current density 400 mA/cm2, the 
anode humidification temperature of 70 degrees C, the cathode humidification temperature of 70 degrees C, 
70% of rates of hydrogen gas utilization, and 40% of air gas utilization factors. Here, in order to compare 
with the cell of this operation gestalt, the cell which changed only the specification of a carbon layer was 
created and the generation-of-electrical-energy trial was performed on the same conditions. It is shown as 
examples 1 and 2 of a comparison below. 

[0071] The cell of the example 1 of a comparison is a cell using the thing of the specification same as a 
carbon layer of an anode and a cathode as the anode carbon layer in said 1st operation gestalt. That is, the 
carbon layer formed in the field of the one half of the reactant gas upstream of the cell of this operation 
gestalt covers the whole surface, and the cell of the example 1 of a comparison is formed. 
[0072] The cell of the example 2 of a comparison is a cell using the thing of the specification same as a 
carbon layer of an anode and a cathode as the cathode carbon layer in said 1st operation gestalt. That is, the 
carbon layer in which the cell of the example 2 of a comparison was formed to the field of the one half of 
the reactant gas downstream of the cell of this operation gestalt is formed over the whole surface. 
[0073] Aging of a eel electrical potential difference is shown in drawing 9 . It turns out that the cell of this 
operation gestalt excels the cell of the example of a comparison in the property of an electrical potential 
difference with the passage of time so that clearly from this drawing. 

[0074] Thus, according to this operation gestalt, the amount of the moisture discharged with reactant gas 
through a gaseous diffusion layer from the electrode reaction section relatively located in the reactant gas 
upstream section with low relative humidity decreases. Since the amount of the moisture discharged with 
reactant gas through a gaseous diffusion layer increases from the electrode reaction section relatively located 
in a reactant gas downstream with high relative humidity, the field interior division cloth of the moisture 
content of the electrode reaction section produced with the field interior division cloth of the relative 
humidity of reactant gas is eased. 

[0075] Therefore, imuniformity-ization of the current density produced by lowering of the reaction area 
accompanying lowering of the diffusibility by condensation of the water locally generated in the cell 
reaction section and the electrolyte performance degradation by desiccation can be prevented, and the 
stability of cell voltage with the passage of time improves. 

[0076] The perspective view showing the cell layered product in the 5th operation gestalt of the polymer 
electrolyte fiael cell which [5th operation gestalt] drawing 10 requires for this invention, drawing 1 1 (a), and 
(b) are the sectional views showing the cell of the center section which constitutes a cell layered product, 
respectively, and both ends. 
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[0077] As shown in drawing 10 and drawing 1 1 (a), and (b), the polymer electrolyte fuel cell of this 
operation gestalt consists of a cell layered product 6 which carried out the laminating of the cells 4a and 4b 
which made the solid-state polyelectrolyte film 3 pinch the gaseous diffusion layers la and lb through 
catalyst bed 2a and 2b through the separator 5 which supplies reactant gas, and a collecting electrode plate 9 
arranged to the ends of this cell layered product 6. 

[0078] Cell 4a located in a center section was created by the same approach as the thing of said 1st operation 
gestalt. On the other hand, nearest cell 4b is that the mean particle diameter of the carbon particle used in 
case the cathode carbon layer which explained cathode carbon layer Ij with said 1st operation gestalt is 
formed forms using what is about 5 times, and the average pore diameter of cathode carbon layer 1 j 
increased it to the collecting electrode plate 9 located in the edge of the cell layered product 6. 
[0079] In addition, cell 4b located in an edge is constituted like said 1st operation gestalt except [ all ] 
cathode carbon layer Ij. 

[0080] Thus, with this operation gestah, the average pore diameter of the porous layer which forms the 
gaseous diffusion layer of at least 1 eel located in the edge of the cell layered product 6 is made larger than 
tiie average pore diameter of the porous layer which forms the gaseous diffusion layer of the eel of the 
center section of the cell layered product 6. 

[0081] Next, an operation and effectiveness of this operation gestalt are explained. 

[0082] In the eel of the edge of the cell layered product 6, compared with the eel located in a center section 
by heat dissipation, temperature is low, and relative humidity becomes high. Therefore, in the eel of an edge, 
gaseous diffusion nature falls by condensation of water. According to the configuration of this operation 
gestalt, in the eel of the edge of the cell layered product 6, since the amount of the moisture discharged with 
reactant gas through a gaseous diffusion layer increases from the electrode reaction section, gaseous 
diffusion nature improves. 

[0083] The generation-of-electrical-energy trial was performed about the polymer electrolyte fuel cell of this 
operation gestalt, and the eel electrical potential difference of the cell which constitutes the layered product 
was measured. The trial with the same said of what made the cathode carbon layer of the cell located in the 
layered product edge of the polymer electrolyte fuel cell of this operation gestalt the same specification as 
the thing of a center section was performed for the comparison. 

[0084] Drawing 12 shows distribution of the cell electrical potential difference which constitutes this 
operation gestalt. In addition, the laminating is carried out to order from what has a small eel number. Since 
lowering of the cell voltage by lowering of the gaseous diffusion nature conventionally seen by the cell of an 
edge had been improved so that clearly fi-om this drawing, the eel electrical potential difference became 
almost equal. 

[0085] Thus, according to this operation gestalt, in the eel of the edge of a layered product, since the amount 
of the moisture discharged with reactant gas through a gaseous diffusion layer increases from the electrode 
reaction section, lowering of the cell voltage by lowering of gaseous diffusion nature can be prevented. 
[0086] 

[Effect of the Invention] As explained above, according to this invention, by setting up the pore diameter of 
the gaseous diffusion layer of a polymer electrolyte fuel cell the optimal, ununiformity-ization of moisture 
content distribution of the cell reaction section generated with the field interior division cloth of the relative 
humidity of the reactant gas which had become a technical problem conventionally can be corrected, and the 
highly efficient polymer electrol)^e fuel cell with which the electrical potential difference stabilized with 
time is obtained can be offered. 
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